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收和荧光发射波长分别位于 628 nm 和 656 nm。研究结果表明，水相中微量的
Cu2+可以显著猝灭探针分子在 656 nm处的荧光发射，Cu2+浓度在 0.2 μM~3.02 μM































In recent years, the designs of novel environment sensitive materials and 
fluorescent probes have become hot research topics in the field of chemistry, material 
and biological medicine. Thermosensitive polymer is one of the environment sensitive 
materials which shows response to surrrounding temperature changes and is widely 
used in controlled drug release, enzyme immobilization, biological separation and 
immune analysis. In this thesis, we focused our attention to thermosensitive polymers 
and organic fluorescent probes, and committed to design these two materials based 
high selective and sensitive systems and carry out some of their applications in 
bio-analytical chemistry.  
The dissertation consists of four chapters summarized as the following. 
Chapter 1: we introduced in genernally the characteristics and phase change 
mechanism of environment sensitive materials and thermosensitive polymers, 
reviewed the developments and applications of the thermosensitive polymers in 
biological separation, controlled drug release systems, cell culture and detachment 
and enzyme-immobilization. Additional, we introduced in generally the design 
mechanism of organic fluorescent probes and their research progress in metallic ions 
fluorescence sensing.  
Chapter 2 reported the synthesis of a novel pNIPAM type polymer by using the 
o-nitrobenzyl acrylate as a hydrophobic co-polymerization monomer. The prepared 
polymer has a fixed original LCST due to the fixed proportion of hydrophilic 
monomer to hydrophobic monomer in its structure. Then, with this polymer as 
precursor and by using a photochemical method, we obtained a series of polymers 
with distinct LCSTs which due to the different proportions of hydrophilic monomer to 
hydrophobic monomer in their structures caused by the photochemical reaction of 
o-nitrobenzyl acrylate. This strategy offers a unique manner for “post-control” the 
LCST of light-responsive polymer. In addition, the as-prepared novel light-responsive 















temperature ranges and the resulting polymers after UV irradiation are stable. 
Furthermore, the phase of the polymer can be regulated by applying of light at a set 
environmental temperature. In gernally, this novel light-responsive polymer has the 
potentials in applications in biological separation, drug control release and other 
research areas. 
Chapter 3 described the design and synthesis of a novel polymer microspheres 
temperature probe which is based on the characteristics of thermoresponsive polymers 
and polarity fluorescent dyes. The as-prepared polymer probe can be applied in 
monitoring the subtle change of intracellular temperature online. The fabrication of 
dye-doped thermo-p(NIPAM-NMDB) microspheres was carried out by emulsion 
copolymerization of N-isopropyl acrylamide (NIPAM), nile blue derivative (NMDB) 
and crosslinker N,N’-methylene-bisacrylamide (BIS) via a free radical emulsion 
polymerization technique. Adjusting the environmental temperature to a temperature 
that above or below the polymers’ lower critical solution temperature (LCST) will 
induce the polymer microsphere go to collapseor swelling states, respectively. Based 
on this, the fluorescence properties of the imbed fluorescent dyes will change due to 
the surrounding polarity change inside the polymer microspheres. Thus, the purposes 
of monitoring the slight change of temperature in surroundings and cells on line will 
be achieved in this way.  
Chapter 4: A novel metallic ion fluorescence probe NBDP (Dimethyl pyridine 
ethylenediamine-Nile blue derivatives) based on Nile Blue fluorophore has been 
designed and synthesized. This probe was good water-soluble and is high photostable, 
with maximum absorption and fluorescence emission wavelengths located in the near 
infrared regions 628 nm and 656 nm, respectively. A good linear response of its 
fluorescence intensity as a function of Cu2+ concentration was obtained ranging from 
0.2 μM~3.02 μM with a detection limit of 0.16 μM, indicating that a trace of Cu2+ can 
lead a maximum fluorescence quenching to the fluorophore in water． 
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